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Rethinking the Roots of Modem Science: 

Arabic Manuscripts in European Libraries 


S everal widely accepted assumptions gov¬ 
ern the scholarship of those studying die 
historical Delations hip between Arabic sci¬ 
ence and the Latin West. The first is the 
belief that The main role played by 
Arabic-writ mg* scientists simply to pre¬ 
serve Greek classical science, with origi¬ 
nal Arabic scholarship contributing little. 
The second is rhar the translation of Ara¬ 
bic texts into Latin ended by the rhirteenth century' aL the 


Uuesi, And the third is dial Renaissance science represented 
bo th a break wiih the mentality of medieval science and an 
effort to recap lute die sciences of antiquity Within rhis frame¬ 
work ir is assumed rh^t Renaissance intellectuals had a low 
opinion of medieval science and irs Arabic origins and in- 
fsisred instead 03s goin^ back lu the pure Greek sciences. 
As l ton0my, the queen of ancient and medieval sciences, is 
thought to have continued 10 reign supreme during the Re¬ 
naissance, as witnessed by the use of such concepts as the 
Copemican revolution* usually applied to the new Renais¬ 
sance sciences and, by extension, often used to characterize 
the emergence of modern science. 

These presuppositions, mainly arrived ax during the nine¬ 
teenth century* remain well entrenched despite overwhelming 
recendy gathered evidence to the contrary. Ar rimes, as we shall 
see, these assumptions give rise to real paradoxes. 


'This terminology is used to telex 1o the camples phenomenon whereby scien¬ 
tist ol Islamic civilization wrote in Arabic even though they were ethnically 
Persian. Turks, ale., and did noi necessarily speak Arabic at homo- 
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Recent Research 

] would like to preface my critique of ihis received knowl¬ 
edge with a review of findings of die km 40 years or .so in the 
history or astronomy 

Between 1057 and 1%8 the distinguished historians of 
science, Ouo Neugebancr and Edward S. Kennedy., estab¬ 
lished a connection between Coper mean and Arabic as¬ 
tronomy demonstrating rhat the lunar model described by 
Copernicus (1473-1543) was i den tied to the one stipulated 
by Jbn al-Shaiir of Damascus (d. 1375) more than a hun¬ 
dred years earlier. 1 

During the E 970s and 1980s scholars such as Noel 
Swerdlpw, Willy Hartneii and my self among others, took 
Ntugebauers and Kennedys research a step further in a se¬ 
ries of articles which explored the relationship between Co¬ 
pe rnican astronomy and tes Arabic antecedents ill greater 
depth. In 1973 Swerdlow could claim chat Copernicus did 
not fully understand the models that he was describing when 
he wrote his 'Comimritaritihti in 1516-1 lc went on to assert dial 


Figure 1/The Theorem now celled the 
TUbI Couple, 

II states that if two spfieres, one twice the 
size at the other are arranged in such a 
way that they are tangent tram inside at 
one point as in case (1), and If the larger 
sphere is allowed to move in any direction 
a; any speed, and the smaller one were to 
move in Ihe opposite direction at twice 
ihai speed, linen the point of tangency will 
oscillate bacK and forth along the diameter 
oi the larger sphere. In the prool the point 
at tangency is designated with ihe letter H 



4 \\ Center for Contemporary Arab Studies 





















Rethinking the Roots of Modern Science 


Copernicus must have been working from a model developed 
hy another scholar; probably char of I bn al-Shatii; 

in ihe same year, Hartner advanced die argument by dem¬ 
onstrating rhat one of the pivotal mathematical theorems in 
Copernican astronomy (figure I) had been proven For the 
First lime some 300 years earlier by Nash a]-Din al-Tusi (d. 
1274). Copernicus had not only used the theorem* known 
as the Musi Couple, but had gone so far as lo use rhe same 
alphabetic designators for geometric points diacTusi deployed 
in die state me nr and proof oi his theorem (figure 2). That is 
m say, where Tusi had used die Arabic letter a/if to designate 
a specific geometric poim. in his theorem, Cbpeiiticus used 
the phonetically equivalent Latin, letter A to designate the 
same point; and where Tusi used rbe Arabic letter ba t 
Copernicus rendered the same point Bd 

Sn 1 984, l established that in his model of the upper plan- 



aga t d emetics t> r g. O ftedendu 
uloru o h d Sf c f p cocu itch bus in* 
iJmea a □ hincindc recaprocado re 


□ Lsjt iJiarum siorwionum arqusfu* 
i prmcipio disTtum fit, motum tdc 
Eibus ac drcularibus copofitum. 


Figure kThaTusi Couple as it appears in the works of Copernicus, bolh in manuscript and 
printed forms, usmg -he same lettering, and ferorrotito by Willy Hartner. "Copernicus, the Man, 
the Work, and its History,'’ Proceedings 0 / dm- American PfiMsGphfcaf $ockfy x vol. 117, no. 6, 
(1573), pp. 413-422, esp. p. 422. [Courtesy of the American Philosophical Society] 
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Figure 3> 'Unfits Lemma. Hie theorem was firs! proved before 125D AD by Mu'ayyad al-Drn 
al-'Urdi (d. 1266). It states that ii two lin.es AG and flPthat are equal rn length are set with 
extremities along a ?ine A8 t and if they form equal angles wilh respect to line AR either internally 
or externally (in a I conditions hero i II List rated), then the line Adjoining their other extremity will 
always be parallel Jo line AS. 

eis Copernicus used another mathematical theorem, with¬ 
out proof this time, which was also firsr in nod need and 
proven some 300 years earlier in Arabic by the astronomer 
Mu’ayyad ai-Din al-'Urdi (d. ] 266) who worked mainly from 
Damascus (figure 3) A This theorem, called the'Urdi Lemma, 
was later the focus of correspondence between Kepler (1371- 
1630 ) and his teacher Maesdin (1330-1631) in 1393, al¬ 
most 30 years after rhe death of Copernicus, in which Kepler 
noted: that Copernicus bud used This theorem* but had never 
offered a proof for it. In response, Maesdin offered the 
proof—that is, al UJrdis proof* not Copernicus—to his 
student 7 ' (figure 4). 

tn essence, then, rhis historical .research demonstrated Lb at 
the only two mathematical theorems that Copernicus used 
to reformulate the Ptolemaic sysrem had both been deployed 
200 to 300 years earlier and for the same purposes by other 
astronomers writing in Arabic. This face led Neugebauer and 
Swerdiow to conclude, in iheir now-classic 1984 work on 
the mathematical astronomy of Copernicus, that the work 
ot Copernicus must be perceived as a continuation of earlier 
astronomical works written in Arabic, and that Copernicus 
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Figure A: Redrawing 
of an application of 
J Urdfs Lemma as it 

was deployed in the 
work of Copernicus 
and later appeared in 
trie correspondence 
between Kepler and 
bis teacher Maestlin. 
where it is proven that 
line an, will always be 
parallel to line ZC 
[Courtesy of the 
American Philosophical 
Society.] 


should rightly be seen as the last as cron o me r in rhar Arabic 
tradition. 6 

None of rhese Arab ic-wri ring predecessors of Copernicus,, 
it muse be stressed, had worked from a heliocentric system., 
Heliocen'tricity in its modern sense, was indeed first intro¬ 
duced by Copernicus. Shifting the center of the cosmos, from 
the earth to the sun* however, involves a rather simple rever¬ 
sal of the vector that connects the earth to die sun. The rest 
of the mathematical models remain the same. Indeed. 
Copernicus himself would normally first describe his mod¬ 
els as geocentric, and then, after making all the modifica¬ 
tions needed* would shift the center 10 the sun, a process 
that keeps all the connecting lines parallel to their original 
position (figure 5). ft must he remembered ihat die pus lu la- 
don of a heliocentric world without the theory of universal 
gravitation to bold it together is still a real problem for Co¬ 
pern Scan studies. 
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Figure 5. Diagram showing ihe modifications proposed for the model of the upoer planets by a 
group of astronomers writing in Arabic (between 1250 and 1550) and fay Copernicus id. 1543). 
all superimposed over the model (hat was first proposed by Ptolemy (c. 150 AD). The diagram 
shows by parallel lines that all models would predict Ihe position of a planet ai point for the 
observer on earth at poini Q irrespective cl any heliocentric or geocentric assumptions. 

In add Irion to those specific findings about Copernicus 1 
p i edecessors* this Jin e of research tias also developed a brriadcr 
picture td the \yortd of Arabic astronomy, h has, for example, 
revealed that die Arabic-speaking astronomers who produced 
rhe two rheorems deployed by Copernicus were by no means 
unique. Rather, they belonged lo a much huger group of as¬ 
tronomers wtio 3 .is far as \vc can establish.! were working bc- 
rween rhe eleventh and the fifteenth centuries, and were all 
engaged in die reform of Greek astro norny (figures 5 and d), H 
I he period before ihe eleventh ccnmry and rhe one foJtnw- 


Ptilemy 


Copernicus 
K fa a (Vi 
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Ing the fifteend-j century ire now becoming verv impurtanr 
subjects of study tor die history of Arabic astronomy 3 anticb 
pULe that when the works produced during chose periods arc 
identified and studied rhey vviEJ deepen our understanding of 
the status of Greek astronomy in Islam, which until recently 
was assumed to be uticreatively stable, a scarus first shaken 
only during rhe Renaissance by Copernicus himself 

Questions Generated 


In light of th is recent research, we muse reconsider and lay ro 
rest Thomas Kuhns paradigm theory which views Cope mi- 
can astronomy as a dramatic break away from the do min am 
astronomical thought d the time. Recent findings make k 
clear that the breakthrough occurred some 200 to 30CI 1 years 
earlier, and non in Europe, but in the eastern lands of Islam, 
k was in those eastern lands that astronomers first criticized 
Creek astronomy for its lack of consistency with its own pre- 


Figure G. Detailed 
diagram of the 
modifications made to? 
the model of the upper 
planets by five 
astronomers who 
wrote in Arabic 
between the thirteenth 
and the sixteenth 
century. All the 
modifications are 
superimposed over the 
model proposed by 
Ptolemy (c. 150) and ell 
demonstrate that for an 
observer at point Oon 
the earth, the center of 
!he epicycle et point Z 
will be imperceptibly 
dose to point € 
required by Ptolemy's 
observations. 
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anises. Furthermore* we now know than the shift away From 
considering [lie universe ;i_s a mathematical construct unre¬ 
lated to physical leality. toward the conceptualization of the 
world as a ser of physical bodies subject to the same physical 
laws applicable on earth, was reached, earlier still iu die ninth 
century, when Muslim astronomers were raising these same 
questions,' 1 

A major question, however, remains: I low did Copernicus 
learn about these earlier Arabic theorems and use them., as be 
did, in exactly the same fashion and co the same purposes as 
did his Arabic-writing predecessors? There is no evidence 
that Copernicus could read Arabic* and no texts containing 
these theorems have been found in Larin, a language he did 
read. How then could these results have reached him? Fora 
while, students of this episode thought that the most likely 
route would have been through Greek, for Copernicus did 
read that language, and Byzantine astronomers writing in 
Greek had some knowledge of late Arabic and Persian as¬ 
tronomy. Following this route, Neugebauer in 1975 identi¬ 
fied a Vatican Greek manuscript, Gl\ 21 1, which was writ¬ 
ten in Constantinople in the early 1300s and contained at 
least erne of the theorems (Figure 7).' I he author of the manu¬ 
script states explicitly that he is rendering into Greek the 
latest astronomy he has learned in Persia, The manuscript 
ended up at the Vatican sometime after the fall of 
Constantinople in 1453 and so may have been available in 
Italy during the late 1400s. By calling attention to this manu¬ 
script anti by publishing a few pages ot it (figures 7 and 81, 
Neugehauer pointed out the direction in which the search 
for the transmission route should proceed. 1 " 

Ac a later date, Neugehauer articulated a tentative conclu¬ 
sion. The two relevant theorems, ihe liisi Couple and die 
TJrdi Lemma* as well as the work of Ihn aNSharir which 
turned out to be similar to that of Copernicus* were com¬ 
mon knowledge among Arabic-speaking astronomers, and 
may have been transmitted orally lo holy. There* Copernicus 
might have learned of them during his sojourn in that coun¬ 
try., Copernicus lived in Italy almost continuously between 
1496 and 1503 and received a doctorate in canon law r from 
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Ferrara in 1503. Sometime between 1569 and 1512 he con¬ 
ceived rjl [Ltd new astronomy ami in 1516 published the 
CammmkmolttJ iji which lie used die two theorems mentioned 
above (figures l and. 3). As we have noted, Swerdlow* die edi¬ 
tor uJ tliis early work of Copernicus, says that at that time 
Copernicus did not yet understand lully die models that he 
was describing. 

Nearly 30 years ]ater : in 1543, Copernicus published his 
most famous work, De Rnwititiuttihus, in which. both Jits is 
and ’Urdi's theorems were hilly utilized and apparently un- 



Figure 7. Diagram showing 
I he deployment of IhoTusi 
Couple in a Greek 
manuscript; Vatican Greek 
211. folio H6r, U) at was 
broughl to Italy after the fall 
of Constantinople in Ub f 3 
AD. and is now kepi at the 
Vatican Library. [Courtesy of 
Bicliotecn Apostolica 
Vaiicana.j 
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derstood. The second oi cJiese theorems, lis noied + was left 
without proof, and. Copernicus did not claim cither of rhem 
ns 1 his own. Copernicus therefore must have had some access 
m these theorems. 

There remains the possibility ul coincidental discovery* a 
possibility which both, Neugebauer and Swtrdlow reject, al¬ 
though others cling to it still. A number of modem research¬ 
ers believe rhar they will eventually find similar theorems in 
rhc l .arm worlds that would have been available to Copernicus, 
and hope ro thus, explain Copernicus’ development of his 


Figure B. More 
illustrations from the 
same Greek manuscript. 
Vatican Greek 211, folio 
117r, showing the 
E-milarities with Arabic 
asironomical drawings. 
[Courtesy of Biblioieca 
Apostaiica Vaticana.] 
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ideas independently u( die Arabic astronomical tradition. 
Some evidence along diese lines tor coincidental discovery 
of the Tusi Couple is worth .serious consideration, but no 
one has so tar established any credible precedent for the 
TJrdi Lemma." 

Ibis then is what we know of the similarities between the 
astronomical theories established in the lands of Islam and 
those reached by Copernicus at rhe beginning of the Euro¬ 
pean Renaissance. 

Other Strfking Similarities 

Other areas of science include instances where a theory de¬ 
scribed in Arabic writings reappears a few centuries later in 
Larin texts. The pulmonary circulation of die Wood was first 
described in Arabic by I bn ahNails about 1243, and. then 
later by Scrvettis in 1553 in Spain, by Colombo in 1559 in 
Cremona, Italy and, finally by Harvey in 1657 in England. 12 
Another example is the decimal point > Erst noted in rhe Latin 
literature in the work of Francesco Bellos (iL 1450-1500)* 
and late r dev el oped i n ro a h l 11 - fledged sy ste m t) f d eci ma I frac¬ 
tions by Ste yin around 1600." Bui recent work by Roshdi 
Rashed in Paris demonstrates that the decimal point was al¬ 
ready used in an Arabic arithmetical text written before 952 
AD n and the whole system of decimal, fractions was fully de¬ 
veloped toward rhe end of die same century by Karajf and 
then by his successor al-Saniavval in the twelfth century." 
By the 1420s, a third Arabic-writing mathematician* Kashi 
(d. 1429), had also efficiently used the decimal system. 1 ' Simi¬ 
lar observations concerning Lite intellectual contacts between 
die Islamic world and the Latin West both during and im¬ 
mediately before the Renaissance have been made by George 
Mikdisi in his: study The Rise of Humanism w Classical Islam 
*ind the Christum West . L *' In literature, authors have discussed 
th e similarities between the works of borh Dante and 
Boccaccio and earlier Arabic works.- : 

In sum, in a variety uf fields wc find striking similarities 
between material available in Latin manuscripts written af¬ 
ter rhe thirteenth century during or immediately after the 
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Rmdssanec;, Lind material available in much curlier Arabic 
sources. The puzzling thing is char these materials do nor 
seem to have been translated into Latin in between. 

The conventional wisdom among scholars of this pre- 
Rcnnissance period is titiii during the rise of Wes tern science, 
Arabic science was in decline. I his view holds, therefore* nor 
only that the Islamic world was nut producing original works 
of significance after the thirteenth century but char Euro¬ 
pean Renaissance scientists did not seek knowledge from die 
Islamic world and that contact between rhe rwo ended by 
rhe 1 2Oils. My recent research indicates that this view may 
nor be accurate. 

My research must he seen within tile framework oi the 
political situation in Europe and the eastern Mediterranean 
on rhe eve of rhe Renaissance. Prior to the Renaissance, Eu¬ 
ropean civilizsrfon in general and the Catholic church in 
particular had been traumatized by a series oi - events, includ¬ 
ing the eleventh century .split of rhe Eastern church of 
Byzantium from rhe church in Rome., and die Crusades from 
the eleventh to the thirteenth cenmries, which ended in de¬ 
feat iu the hands ofSalah al-Din and his successors, and the 
fall of Constantinople in 1453, As a result, Europe entered a 
period of deep sou I-searching. This process ol reassessment 
produced councils to reconsritutc rhe Catholic church such 
as dial of Basel in 1431-1448 and of Ferrara in 1438J* These 
councils reflected a deeply felt need to reestablish contact 
with the Eastern Christian churches, which were themselves 
seeking die aid of Rome after the Crusaders' debacle in which 
they were lo some extent in volved. The councils also reflected 
a perceived need to avert the threat of Tslam which was sym¬ 
bolically heightened by the fall of Constanti nople. 

Arabic Manuscripts in Europe 

As noted, modern scholars viewed Greek texts as possible trans¬ 
mitters of ideas from die Islamic world to Europe, Research 
efforts along these lilies were reasonably rewarded by such dis¬ 
coveries as the Vatican manuscript in Greek, which contained 
one of the theorems used by Copernicus, The implicit mori- 
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vation for Lhis research direction was die assumption dun 
Copernicus. could rend {.neck but nor Arabic. File broader 
prevailing assumption was that Renaissance men did nut at¬ 
tempt to read Arabic manuscripts and thus could not have 
made the contents ofthese manuscripts available to die Latin 
West. After all* it was supposed, Western contact with Islamic 
civilization had ended by the thirteenth century. 

My research i ndicates, however, that there were many Ara¬ 
bic manuscripts available in Italy and in ocher European cen¬ 
ters q{ learning and many: scholars were translating them well 
into the sixteenrh and the seventeenth centuries. Clearly in¬ 
terest in Arabic science remained alive, and contact between 
at least Italian scholars and the eastern hinds of Islam contin¬ 
ued long after the 1200s. 

My research led me ro investigate an Arabic manuscript 
now kept at the Laurendana Library in Florence which was 
described in the library's eighteenth-century catalog as a crea- 
rise on theoretical astronomy by the philosopher al-Farabi 
(d. 950}J y As I read in I began lu doubt that it was in fact 
written by a I-Farabi whose work 1 was familiar with from 
Arabic texts. Having decided that the catalogue was in error 
regarding this manuscript, l began to wonder what other 
errors it unglu harbor. 

I decided to survey the scientific collection of the 
1 aurentiana Library focusing specifically on rhe mathemati¬ 
cal sciences. What I found was a proliferation of names of 
Italian Orientalists who lived during the 1500s and who were 
competent enough in languages to read, interpret, and even 
translate Arabic scientific manuscripts into I at in or lra!ian r 
and thus to make their contents available to the Latin West* 
without necessarily translating them in torn. 

UURENTIANA FINDINGS 

The man who completed nnd in 1742 published ihe cata¬ 
logue uf the Laurcntiamfs Oriental collection was ± cleric 
named Stephanos Evodivus Assemanus, He was trained in 
neither mathematics nor astronomy nor did he know what 
we now know about the rrans.rn.isston of concepts of theo- 
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redcal astronomy from the Islamic world to Europe. 13is name 
indicates rhar he was one of the Maronite Eastern Christians 
of Lebanon, many of whom traveled co Rome a fret rheir 
church resubmitted itself to the authority of flic Pope to¬ 
wards the mid- 3 4 00s. :1:1 By 1567, Maroisices had rheir own 
school sponsored by rlie Holy Office in Rome. Assemanus* 
name, before it was 1 .arinized, was Istiphim Aw wad ai-Si m^ni 
(I 7 l l-J 782). His maternal uncle, Gulseppe Simonio 
Assemanus (YusufShamun al-.Scm'ani, 1687-17C8), was the 
curator of the Vatican Library during the. early pan of The 
eighteenth century and was also a cleric. The unde was sent 


Figure 9h Colophon 
inserted by Patriarch 
Ni'meh on ihe margin of 
an Arabic manuscript 
now kep! at the 
Laiirenfiana library 
(Oriental ia 177, folio 
79r) where he says that 
ha was on his way to 
Venice in the year 1577. 

[Courtesy of the 
Laureretiana Library.] 
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to Rome at die age of tight rn study for clerical service, and 
was supposed rn return ro Lebanon, where The Papacy had 
already regained a foothold. Both Assemanus worked at one 
lime or another as curators of the Oriental collection of die 
Apostolic 1 .ihrary of the Vatican, lx was 'in that capacity that 
The nephew was called upon to catalogue the Oriental col¬ 
lection of die Laurenriana. This catalogue was started by 
Perms Benedikrus (also spelled, “Bejiedecci v ) n another Leba¬ 
nese Maronite whose Arab name was Burros Mubarak 
(1663-1742), but Assemanus completed U without giving 
credit to Mubarak, 21 

My survey of rhe mathematical portion of the collection 
revealed that the eighteenth-century catalogue was correct 
30 to 60 percent of the rime, lr was in the 40 to 30 percent 
incorrectly catalogued that 1 hoped to find important astro¬ 
nomical manuscripts that have gone unnoticed. 

On one manuscript deals tig with 'elementary practical ge¬ 
ometry, rhere w r as ihe following notation: K 1 completed the 
solution of these problems on Sunday Oct. 21, 1577, while* 
L the poor wretched Patriarch Nfmeb, was on a ship being 
tossed by sea waves on my way to Venice 1 ’” (figure 9). To 
this manuscript are appended several other astronomical trea¬ 
tises, all bearing comments in the, hand of the same Patri¬ 
arch. all dated between 1371 and 158 L 

This "poor wretched Patriarch Nfinch” was, in fact, the 
Patriarch of a Syriac Jacobite sect, whose see was in the city 
of Amid near die modern city of Diyarbakir in eastern Tur¬ 
key. Du ting his Lenure, lie was engaged in a dispute with die 
local Muslim officials and accused of a theism 7* fearing for 
his life, he declared his conversion to Islam, thus infuriating 
his Christian followers. Patriarch Ni’mch subsequently ap- 
pturned his nephew lo bis patriarchal see* and escaped ro 
Venice, and from there to Rome. Since his church was nor 
uniated, the church of Rome welcomed him as a prodigal 
son who had repented and promised ro help bring his church 
back under the E’apal flag. 

This Patriarch was apparently a learned man. Another 
manuscript beats his original composition regarding the com¬ 
putation of the dates of Raster and the movable feasts, Hu 
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also Jeit his mark on a third manuscript dealing with elemen¬ 
tary astronomy. 

Another manuscript, a copy uf Euclid V Ekmmti, Or. 30, 
wa^ also marked ns having been copied in Amid, the see of 
Patriarch Ni'meh, indicating that he perhaps escaped with 
his library. More impor llq] tly for nur inquiry, he mmt have 
hoped to find a market lor his Arabic manuscripts in six¬ 
teenth-cenrury Italy, and indeed found one. 

Other manuscripts in the collection had been signed by 
men whose names indicate they were native Italians* but 
who-were also apparently com pc ten r Arabists. On themamr 
script artrihuted to al-Harabi at folio \ 1 4v, I found the sig¬ 
nature oI - one Carlo San Giorgio who was either the owner 
or the reader of the manuscript (figure 10). Since the .signa¬ 
ture is inside the manuscript 1 presume lie was the reader. 
While we don't know more ahour .San Giorgio, it is inter¬ 
esting ro note chat such elementary astronomical texts, were 
apparently being read in earnest in Renaissance Italy. 

Another Lauren liana manuscript. Or. 142, contains an 



Figure 10> Signature of Carlo San Giorgio on lolic 114v of the Laumntfena msmiscript 
Orisnialia 03. [Courtesy of (he Laurentiana Library] 

astronomical work hy Tush the author of one of the theo¬ 
rems used by Copernicus, but it also includes an Arabic trans¬ 
lation of die astrological work of the notorious Raymond of 
1 -u II (1232-1316) of Spain, who in his mission a ry zeal man¬ 
aged to get himself killed in Tunis. 24 The Arabic of the trans- 
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tali on is written in Kafshuni, a Syriac script;, which means 
that it was intended for use by die Christians whom die Pope 
was trying to attract hack to the Roman church. It is signed 
by Ya'qub al-Ha_sru.ru," and Jibra'il al-QaluV 6 both known 
Trout other sources as Arabic-speaking scholars who studied 
in Rome. Ai-Qahu is at times Larin bed, or father German¬ 
ized, as Klahus, Why would the astrology of Raymond of 
Lull make any sense co Lite Eastern Christians and why would 
the manuscript end Lip at the Laurentianar 

Another, more serious, astrological manuscript Or. 94, 
is signed on rhe Qylcaf by its owner Giovanni Battista 
Raimondi (153G-1614}’ (figures II and 12), Raimondi 
was born in Napoli, traveled to the Middle East around 
l;>73, was interested in mathematics and Oriental languages, 
taught Arabic in Rome in the late 1500s, and was rhe di¬ 
rector of the Medici Oriental Press from I 5fid ro 1614. 
This press was first set up by Cardinal Ferdinand de Medici, 
but Raimondi bought it for 25,000 scudcri* Like a good 
academic Raimondi bankrupted the business. The astro¬ 
logical manuscript contains several Latin and Hebrew an¬ 
notations. presumably by Raimondi. 

The fact that Raimondi knew Arabic well enough to teach 
it and ro use it on his- travels in die Orient is relevant bo 
cause it raises this crucial question; in sixteenth-century 
Italy, who taught him the language:’ We know rbac Raimondi 
was interested not only in Arabic but in mathematics as 
well. ! his i merest in Arabic and science is re fleered in the 
choice of tests that die Medici Oriental Press published, 
All this makes some sense when we remember dmt during 
Raimondi's lifetime Pope Gregory XIII was seeking help 
with reforming tire Julian calendar, a reform which was 
implemented officially on October 15, 1582, thus giving 
us the current Gregorian calendar reckoning,. Manuscript 
Or. I 16 contains tables of Turkish calendars, useful in de¬ 
termining the length of years, a factor that would have had 
to be considered in a calendar reform. 

More importantly, manuscript Or. 116 also contains a 
text on theoretical astronomy which severely criticizes Ptole¬ 
maic astronomy and contains both of the theorems th;ar were 
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Figures 11 and 12. Signature of Gio[vannf] 0att[ista] Raimon[di] on the first page 
(above) and at the end (be!ow) of the Laurentiana manuscript Orientalia 94. [Courtesy of 
llie Laurentiana Library.] 
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used by Copernicus. Ill addition, manuscript Or. 116 is 
signed by Raimondi, and is noted as having been donated by 
CamilJo Rinocci ji i (figure 13h It would be enlightening no 
determine who Rinoocini was T and how long he had this 
manuscript in his possession before he passed it on to 
Raimondi. Specifically, ll would be relevant to know whether 
the manuscript, was available in Italy during rhe earlier pare 
of the century when Copernicus was also there. This is the 
kind ol manuscript that could turn our to be key in the scory 
of die transmission ol non-Ptolemaic ideas to Copernicus. 
Bui more needs to be known regarding its provenance before 
we can draw such conclusions from ir. 

Manuscript Or. 218 P dated 1581, nor only contains a com¬ 
mentary in Arabic on the Conics of Apollonius (230 R.Cj, 
b u L i tid udes i n ic rii n ear no tes a nd wo rd - for-wo rd cm nslarions 
in Italian. The original Arabic composition, of this commen¬ 
tary is by Abu al-Path of Esfaban (fl, 1128) and is preserved 
in Laurenriana manuscript Or. 118, which was in turn cop¬ 
ied by die famous astronomer Qiitb al-Din al-Shirazi (d. 
1311) who was a student ofTusi- Whoever was using this 
commentary oft the Conks in sixteenth-century Indy certainly 
was nut possessed by a zeal m retrieve ihe Greek cexL of clas¬ 
sical antiquity, as we have been led co believe Renaissance 
scientists would have done, for Abu ai-Faths commentary 
contains no such text. Whoever annotated and partialty trans¬ 
lated this manuscript was frying to study rhe Conks through 
this Arabic commentary wirh the help of a teacher. The lan¬ 
guage of instruction was apparently Italian. 

imagine rhe possibility of a similar situation when 
Copernicus was in Italy, Perhaps he had die opportunity to 
study one of the critiques of Ptolemaic astronomy that were 
available in Arabic thco red cal astronomical texts from as early 
as the thirteenth century and which are still preserved in 
European collections today 

Manuscript Or. 373 deals with physiognomy and is ex¬ 
plicitly annotated as having been bought by {compmttt dat) 
HL Sign.or GeroJamo VecchietLi” in Egypt for Ll Gio. Rama 
Raimondi.'' We have no date ol purchase, bur from other 
sources, partly supplied by Giovanni Kcncioni, the current 
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preside]!c of die Accadcmia della Crusca in Florence;, we know 
that this same Vecch tetri was interested in theology and in 
calendar reform. We also know that he traveled with his 
brothc r Gi am bacris ca Vccchiett i (1552-1619) r 1 w'hose 1 Gr¬ 
eers we have from the Persian tiiy of Hurmuz in l 5B7, and 
from Goa in India in I58tf.' ,|: 

Many script Or. 450, on rhe workings of astrolabes, was 
apparently owned by "Monsignor Pai.cad whose idetiiiiy is 
not known m nu\ Astrolabes, however, were very useful as¬ 
tronomical instruments and were obviously used in Italy. ! 
have demons crated elsewhere that a drawing e^eemed in about 



_ : i * aO. ’■ 

^ ifc? 


Figure 13. The attribution 
to Camiilo Rinoccini on 

the first page of the 
Laurenliana man user ipl 
QnenlaJia 116. SCounesy of 
the Laurenhana Library}. 



22 V\ Center for Contemporary Arab Studies 






















Rethinking the Roots of Modern Science 



1520 A.D. by Antonio de San gal Jo die Younger (a Floreftitnc 
architect who builr rhe greater part of St. Peters in Rome) 
was of an astrolabe made .in Baghdad ground rile year 850 
A.DA * 1 (Figure l4) r Mon'signor Pat.ca also owned a manu¬ 
scripts Or. 416 h dealing with quadrants—a more developed 
form of astrolabe—which confirms the owners interest in 
Arabic astronomical instruments. 

Manuscript Or. 1 0 6, containing astronomical tables use¬ 
ful for determining positions of planers* was also signed by 
‘'Vecchicrri/ whom I assume was rhe same Geroiamo 
Vecchietd who was Interested m calendar reform. 

Manuscript Or. 22 contains a series of lexis that derive 
ultimately from the Greek. But the Arabic translations were 
revised and edited by die astronomer Tush who in 1247 
Conceptualised one ol lItc two theorems used by Copernicus. 

1 he manuscript lisell was copied by a deacon aL Amid, and 
probably formed part of the library of the Patriarch Ignatius 
Nfinch mentioned abovc2 J Another manuscript signed by 
the Patriarch, Or. 27, contains freshly drawn calendars for 
Easter and the movable feasts. The manuscript was likely 
written in Venice, lor it contains references to the longitude 
of thar city. 


Figure 14. A 
drawing of an 
astrals be p which 
was originally mace 
in Baghdad around 
BSD A.D. by Khafif 
(tie student of‘ARb. 
Isa (dearly 
inscribed on the 
upper right hand rim 
of the drawing on 
II 1 C leFt). The drawing 
was executed by 
Antonio de Sangallo 
the Ybunger, the 
architect of Si. 
Peter's, about 1520. 

[Courtesy of 
Protosso; Gustina 
Scsglia. NV!] 
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Manuscript Or. 20 contains a sixteenth-century copy of 
Euclid’s Elements> and the Conks cd Apollonius* which is 
dearly marked as being prepared for the press. Hi is was prob¬ 
ably the copy the Medici Oriental "Press used for pnblica- 
rson. Manuscript Or. 38 is another copy of die Conks, dedi¬ 
cated to Cardinal Lenpoldo dt Medici, 1,1 and copied by 
A b rah a mo Eccheltensis- Ecchdlensis is Ibrahim al-Haqilkni 
(1 605-1665)^ of Lebanon, wlio Iived in Rome with h is 
nephew Giovanni Matrco Naironi (Yuhanna Mates al- 
Namrudi?).-' 5 Ecchellen.sis taught Syriac and Arabic, firsr in 
Paris and then in Rome* 3 * and eo[laborated during Lite early 
1600swith Giovanni Alfonso BordLi to produce a Latin trans¬ 
lation from the Arabic commentary on the Conics of 
Apollon i us; 

Two other manuscripts on arkhmeric are signed by 
Vecchiecti (Or. 361) and Mcmsignor Par.ca (On 430), and 
co t isi i cure further evidence of the kind of books scholars were 
bringing into Italy. 

Conclusions io se Draw 

What do these findings tell us about the transmission of as¬ 
tronomical ideas from the Islamic world to the world of 
Copernicus? first, the sheer number of Arabs in Italy and 
the number of Italians who knew Arabic, taught Arabic, and 
traveled to the Orient during the 1500s is impressive. Dur¬ 
ing that time Iraiy seems to have been in dose contact with 
the Islamic world. 

Seconds as Intc as the late l 500s and the early 1600s, sci¬ 
ence, even in the form of elementary treatises on mathemat¬ 
ics and astronomy* was still being sought from Arabic sources, 
ns the Laurenriana collection demonstrates. One can reason¬ 
ably assume char scientists who were still in need of elemen¬ 
tary astronomical and mathematical texts chai I are in the 
1 500s would have been in still greater need ul similar scien¬ 
tific texLs earlier in the century. That there was such a de¬ 
mand for scientific texts from Lhe Islamic world implies much 
more extensive contact with chat region than has hitherto 
been assumed. 
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As for contact between Copernicus Lind Arabic material 
critiquing Greek astronomy; anti in particular the two essen¬ 
tial mathematical theorems required for rhe reconstruction 
of such critiques, my findings: might at lust glance appear 
disappointing* since the manuscripts I examined date from 
the iatLer pan of die sixteenth century; after Copernicus pro¬ 
duced his D# Rzv&htiwnib j/.c But dose exarmnation of rhe 
material reveals that these manuscripts were owned by people 
who lived in the huter parr of rhe .sixteenth century and who 
knew Arabic* and knew ir well enough ro translate texts ru¬ 
le rli nearly, to prepare them for rhe press, or ro cooperate in 
producing Sophisticated Latin editions,Who caught these 
scholars Arabic? Who were Raimondi and Vecchlettis pro- 
lessors? Once we realize that the teachers musr themselves 
have been contemporaries of Copernicus, rhe evidence be¬ 
gins to look more promising. 

Furthermore, now rhnr we can determine ownership of 
the manuscripts, wc can reasonably ask who owned the books 
before they came inro the possession of these Italian schol¬ 
ars. Were they already in Italy when Copernicus was there? 
Could they have been consul red for rhe calendar reform, a 
project starred under Fdpes Julius LI and. Leo X m the curly 
1 500s? Perhaps by accident these manuscripts acquired and/ 
or consulted for rhe calendar project were found to contain 
critiques of Ptolemaic astronomy and rhe two Famous theo¬ 
rems char wenr with it. These rwo Popes were not only seri¬ 
ously Interested in calendar reform’" but also developed the 
first Arabic press in Fano on the western shore of the Adriatic 
in 1514A* Moreover, Copernicus himself had some interest 
in reforming the calendar, advising Paul of MiddcJburg 
a round the same year on the ropieT 1 l was Paul who* at the 
urging of Popes Jul ius and Leo, brought Iris calendar reform 
project rn the La reran Council, btu failed to convince rhe 
Council ro adopt it. This reform had to wait until the rime 
of Gregory XIII in 15^2. 

From early on, therefore, patrons of Arabic language presses 
in Italy seem to have been interested nor only in religious 
rexes, as is commonly thought. Nor do I think rhac rheir 
sights were seL solely on Lhe Arab world marker. Of die first 
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six books published by ihe Medici Oriental Press between 
15 L >] and 1595, four were on scientific topics. This press, 
tor example, printed 1^967 copies of Euclids. Elements, By 
comparison, They printed only 5G6 copies of the Bible in 
Arabic, 1,1 As for the marker tor these scientific texts, it is suf¬ 
ficient ro nore rhar Raimondi, the director of the Medici 
Press, towards the end of the 1500s still felt that he should 
produce an Italian in re Hi near translation of the work of the 
popular Arabic-wriring scientist Shams al-Din abSamarqandi 
on elementary practical geometry. The codex containing 
Raimondis translation is preserved* 1 with other manuscripts 
from his collection at the National Library of Florence; 1 " Such 
inter] inear translations must have been for the benefit of Ital¬ 
ian students. 

If we look a little closer at Hie period before the sixteenth 
century, and especially at the fifteenth century just before 
the arrival of Copernicus in Italy, we find a treasure in the 
work of Gubernaus, cited earlier. He lists a group of Italians 
who knew Arabic dating back to tire 1200s. One can add ro 
Hull list die Florentine Ricoldo da Monte Croce who appar¬ 
ently went to Baghdad around 1200, studied Arabic, and 
produced a Latin polemical work against Islam which later 
interested Marti]] Luther himself for Luther translated it into 
German in 1542A 1 in die 1400s we find someone like the 
Venetian physician Andrea Al pages, alsti known as de Belltuio 
[d. 1521), who was so dissatisfied with the medieval Latin 
translations of the Arable-language medical works of Avicenna 
that he traveled to Syria where he lived for nearly 30 years 
and produced, among oilier things r fresh Latin translations 
of Avicennas Canon and parts ol die commentaries on that 
(jtnon* He returned to Venice Lu serve die govern mem as a 
professor of medicine at ihc University ol Padua/ 14 He may 
well have met Copernicus there when the latter was a stu¬ 
dent ar the nearby University of Ferrara. An educated man 
such as Andrea Alpagos who had lived in Syria lor some 30 
years would certainly have learned ol die so-called new as¬ 
tronomy of rhe Damsacene lbn al-Shatin whose concepts 
were by rhen already more than 100 years old. 

One of rhe rcxrs translated into Latin by Alpagos con- 
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tained die description of die pulmonary morion of ihe blood 
referred ro above, although rh.it portion no longer -exists in 
Ills translation. We can, however, surmise that he knew about 
it. A copy of the original Arabic oF the text was brought co 
Italy and still exists at the University of Bologna library un¬ 
der the number “Arabic, 3541 T 45 When was this manuscript 
brought to Italy and who read ir there? Were rhe concents 
made available to scientists such as Serverus and Colombo, 
and later Co Harvey? 

Another Venetian physician, Hieroninio Ramusic, also 
traveled to the Islamic world and produced a Larin transla¬ 
tion from Arabic of a great part of die works of Avicenna 
He died in Beirut in 1486.^’ 

My current research demonstrate chat Guillaume Posrd 
(cL 3 581), a younger contemporary of Copernicus and a fre¬ 
quent visitor to Italy, sought Arabic manuscripts as well, He 
annotated these manuscripts and may very well have used 
them for his lectures at the Royal Insecure (now the College 
de France), where he raughr mathematics and Oriental lan¬ 
guages.' 1 One of those manuscripts* Arabo 319, is now at 
ihe Vatican Library. The manuscript is a copy of Tusis til- 
ladfibint fi 'Hm nl-Haya {Memoir on Astronomy) that con¬ 
tains the Tusi Couple (Figure 15). The Memoir was once 
owned by Posrd and most probably annotated by him.: It is 
practically certain That the marginal notes are in Ills hand 4 " 
(figure 16). 

Another Arabic manuscript, Arabo 2499, dealing with 
planetary theories now boused at the Bibliodieque Nationals 
in Paris, was also owned by Guillaume Pastel. It is clearly 
marked on ics tide page “ex libris Guilielmi Pus tel li" {figure 
17)- This manuscript carries a date in Posters hand. 
Constantinople 1536 (figure 18). This may indicate that 
Posrd himself bough i the manuscript during one of his many 
Trips ro rhe Orient. The colophon also seems to indicate an ¬ 
other place and date, Damascus I 537-. which may mean that 
Posrel spent at least those lwo years in the Orient. More re¬ 
search needs ro be done on the connection between Posrd 
and Arabic manuscripts still preserved in various European 
libraries to determine the provenance of such texts, and didr 
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Figure 15. The Tusi Couple as It appears in 'ha Vatican manuscript. Arabo 319, folios 
26v-29r, [Courtesy of Bibtioteca Apostolca Vaiicana.] 
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whereabouts in Europe dining die time chat Copernicus was 
learning oi die new Arabic astronomy horn which hie ulti¬ 
mately derived the two cmcial theorems. 

Among die other players who participated in die trans¬ 
mission of Arabic science lu Europe during rhe Renaissance 
is Leo the African (al-Hasan k Muhammad al-Wa^.an), Al- 
Wazzan was horn in Granada in 1485, captured by pirates in 
1518, and given ro Pope Leo as a slave. He converted ro 
Christianity' and rook the name of his master, but converted 
back to [slam in 1529 when lie returned to Tunis, where he 
died in 1554 r Tills man was well educated and produced 
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Figure 17. The first 
page of the Arabic 
manuscript 2499, 

now kept at (he 
BiLHothoque 
Nationals, Paris, 
clearly marked as 
belonging to 
Guillaume Postal: "Ex 
Li oris Guilislmi 
posteUi." [Courtesy ot 
the Bibliotheque 
National e.] 
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original works on scientific geography in Italian but based 
on Arabic: sources,^ 

The Road Ahead 

What we can tentatively assert on the basis of the Lauren tlaiia 
Library evidence is that there was no shortage oh Arabic manu¬ 
scripts in Italy nor of men who were i uteres ted in their con¬ 
tent and were still translating them well into the sixteenth 
and seventeenth centuries. As far as earlier centuries are con¬ 
cerned, and the early part of die 1 > 00.5 in particular, when 


Figure IB. A flyleaf 
of the Arabic 
manuscript 2499 of 

the Bibliothfcquo 
Nationals Pans, 
marked by Postei as 
having been boughi 
in Constan¬ 
tinople in She year 
1536. [Courtesy ot 
me Bibliotheque 
Nationals.] 
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Copernicus could have benefit ted from this transmission of 
ideas from the Islamic world to the West, further research 
into the collections of Arabic manuscript still preserved in 
Italy and rhe rest of Europe may wdf bring a more complete 
story to light (figure 19), 

A careful study of the Arabic manuscript collections ex¬ 
tant in kaly may not only open new routes for investigating 
die possible contact between Copernicus and the earlier as¬ 
tronomers who wrote in Arabsc. but tttay begin lo give ns a 
dearer picture of die kind of science that was practiced in 
Renaissance Italy and the relationship of that science to Ara¬ 
bic science. Only then may wc understand the worts of the 
Italian astronomers who were the contemporaries of 
Copernicus. 

11 Renaissance science can be concretely shown to have 
been so seamlessly blended with Arabic science, should not 
this in itself change die current periodization schemes re- 
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garding the Middle Ages, the translation period lroll] Arabic 
inro Latin, and die very nature oJ science and scientific ac¬ 
tivities during the Renaissance? 


32 \\ Center tor Contemporary Arab Studies 


Rethinking the Boots of Modern Science 


Endnotes 

I - For die works of NeugetrautT oai ihc rdsirion 
^bijJ of Arabic [O Copcrnzcan astronomy, .see tab 
tarEiesT mcaiLson of ii in [05? in Qscn 
Ntugr: bane r, 7'he Exuct Sciences f*i Antiquity 
: E^rovkfciiee: Brown, 1957), pp. ?M tT to which 
he returned in iySy iai Orro Neugcb.-iu sr, JH Oia 
rkf Planetary 1 laeory of Copernicus-," Visits in 
Astronomy, vol, 10 (1968), pp. K9-UU, -ip. pp. 
94-95. Kennedys work <m rhe SubjccT Ls now 
convettimtiy ava^le in rhe Form of collected 
articles in E.S, Kennedy And Colleagues, Stud¬ 
ies in the -ist&mic Exsct Stttftca (Beirut:. Ameri¬ 
can University of Ddf ul, L9fi3) : pp, 50-107, 

2. Nod Swcid low, 'The Deri vat ion and First 

of Gopem i cu s’s Planera ry TJieo iy: A Trans- 
Inrion ofc die- Co'mmcntarie.l Lis and Commen¬ 
tary, PrtKffmrsgt of the American Phii&tophkal 

■W ; wi-1 n 0973), pp, 425-512, csp. p. 469, 

3. Willy ETnrrilur, “Copernicus, die Man- llie 
Work, and its History. " Pro endings of the A ?? ? cri- 
™ Philosophical Society, vol. I 17 (1 973), pn. 
413-22. 

■1 George Saliba, *Arcibk Asironomy .ind 
Copernicu sT Zeitsehrifi fsir Grtchkhte der 
Araiks,chdsLsmiseher .r Wissensehttfien , vo |, ] 
{mil pp. 73-07. 

5. A nrho11y Grafron ? " VIichael Maesdins Al> 
am n r of Cupcrn rcilJ1 1 : 1 ;i uem ry Tl lco xyv" Proceed¬ 
ing' if the Aftren'tttn PhiltwphittdSociety, vol. 117 
(1973), pp. 523-50. 

6 . Noel SvrL'rdlowniuJ Olio Neiigebaijer t Math- 
ematiertf Aitronotriy in C Qpcrnicsts* De Rc- 

wittriomhns (New York Springer* 1904), p. 295. 

7. People usually forge! dial the oosmologtid 
jllsriJi cation for heliucenmcity tame only a cen¬ 
tury car so later when univcmE gravrtatioiL among 
celesml bodies became better understood. 

3, I recently surveyed astronomical writings on 


Arabic planetary theories Jrom this pejiod in two 
works, See George: Sa(aba h “Arabic Mancrdry 
d henries after fhc Eleventh Ceil Lory AE.V Ers- 
whpedm of the History rfAnihk Skewe (Lon- 
duaa: Atoudodge. 1996), pp. 53-127: am! yf 
tory ofAmhk Astronomy: planetary Theories Dur¬ 
ing the Gotden Age of Islam {New York: New Yu rk 
University Press, 1994), 

9. George Safiba," Early Arabic CriihjUE of Prole- 
m:iie Cosmology: A NEnih-Ccifctury Test o» dae 
Modoai of the Celestial Sphere*,’ 1 journal forth* 
History s?fAftmxm j,,, vo [ t 25 (1994), pp. 115 - 41 , 

EO. Nengebataer first made reference n> rhe 
Greek irtanuscript, Vat. f ir. 21 I, an Ids matiu- 
n'Lenta! Nuwry ut Audent Mathematical As- 
trtmamy (Netv York: Springer, 1975), p! sre EX. 
where a facsimile of folio I lAj- of the mauu- 
script ii: puldi^bcd, and again in his joint Work 
with Swcrd low, M/ttfmmikalAssrorwmj? where 
both folios 13 hr and 1 ] 7j of rlic ^ataae mami- 
scripr are pubEiKhcd. 

No La tan d escription ot ilie^c theorems laa^ 
been loci fed but sevcm I people are looking inEO 
llur possibility. See Mario D\ Buiao, "Co 
perniciiS, jAn^acn, fsaca^tom VAd Taj.d's Device: 
□feervationp: o il t he Use andTransuussEon of a 
iModeI, ftturtnsf m il'? m the itumry efAttrommy. vol, 
26 (1995). pp. 333-54. 

I I. See Saliba, “Arabic Asrrotiomy imd Co- 
pcrt]icaj£. , ‘' 

12. For the litenaiuic on Jbn a!-NafLS, see AlbcrL 
Iskaridjr in rhe Dictionary tfSckutife Biogra¬ 
phy, vol. 9 (1974), pp. 60Mk 

13- E otni very bricl mcmiou or rhcdccim.il point 
including the Larin Wbrr, sec Carl Boyer, A h'R- 
to?y ef kkthe mattes ( Fr i n CCLoai : Pri netto i l L Jn i - 
i-ersiiy' Efcss, 1983), p. 397; and A.S. Siidan in 
The Arithmetic of al-Uifliiiik (Boston: ReideE. 
3973), pp. 4£3-tf5. 

14. The First person to establish die precedence 
■ind TOprodncir jiiranslmann oftlae L'qlaHisi Leat 


Georgetown University// 33 








George Saitba 


in which Lile decimal point is firsL lil iIi/ed, was 
Saidart, pp. ■iSL-.Sl F : or the mnst recent meat¬ 
men r of die history ui the decimal fractions in 
lilt Arabic sources anil their possible transmis¬ 
sion to The Latin Vfcc % see Rushdi Rashed, 
"Combinatorial Analysis, N r Limerical Analysis, 
Dinphiinrine Analysis: and Number I kemy." 
Eti'iyehpfdia of toe History uj’Ambit Srieuce, vl.i1 . 
2 i London: Rotidcdgc, 19%). pp. 376-417, Lip. 
pp. 3S9-91. 

E5. On rkis mathematician, see A.P. Yoh- 
scll keVLLcI l and A-ll, Rfwcnndd in Dictionary oj 
Seimtifisr BiogtVffhy, vol. 7 (New VoAt: Scribner, 
1973}" pp. 255-61. 

16. George Makdisi. The Rise s?f Humanism ?o 
Classiatf hid ft) dtiJ she Christian West 
(Edinburgh: Edinburgh Uji i vcf3 i rj, r Press, f9%)- 

17. Oil these coniiccriarji see eke must recent 

treatment by Paul A. Canror, "The Uncanom- 
col Dame: "I he DivineComedy and Islamic Phi¬ 
losophy,” in Philosophy and Lstcnttuw, vol. JSt'l 
[ 1 5 96). pp. 3 3, esp. note 5, where he i Laakes 

reference to earlier works on die subject. Also 
.*cc die shore re,fere nee nuidfl by R.A. Nicholson, 
in [he chapter on mysticism lii Sir Thomas 
Arnold and Alfred Guillaume, cck, The Ltgrtty 
afIslam {Oxford: The CLuedun Press, 1931). p. 
227- On Boccaccio we L3ie Leiuauvc 00 n elusions 
drawn by Dorothea MctEitcki, 77. | d' Matter of 
. I ns by to Medieval Tm gland {New Haven: Yale 
Umvetsjty Press, 1977}, p. E 51 f. hcc afso HAIL 
t.iihh in die chapter oil I]Luiru.rutc rn The Legacy 

of Islam* p, J 93- 

1S. For a discussion of rlic problems that gave 
rise ro these councils a I nl [he awareness In Eu¬ 
rope of rhe "lurki.th danger see, among mbers. 
A. A. Vasil Lev, History of the byzunrine Empire 
{MacCsqH! University of Wisconsin. 1971). pp. 
672-74, and Asad RuSLUnl. KantStil Madinut 
Itttitkidh al-'Us? vol. 2 [Arabic with English 
Lille: The Church of the City ofGod Greets A rstioch] 
(Beirut: Edition Si, Pais!}, pp. 3fd>-62. 


19. The rrcarise in question is Or. S9, dcsig- 
i La ted by Stophanus Evodivus Assenianus in 
Biidiotheme Mcdiceac 1 mu remianne ct PaijttirtdC 
sends cum mss oritriUtlitm OimlogUJ (Fforcniae 
[Florence]: 1 [ jpograpkio Albigini:ino a I 742). p. 
395, :LS being [he work of al-Farabi. 

2i). Louis Sheikltb, S.L '.il-Ta’ifa al-mamniya 
wa-l-ruhbnoiya al-yasuiya fi ai-fjUfmyn al-sadi? 
asbai wa-l-sahi 1 ash-I r." 2 laslmq, eel. 17(1914), 

p- 323. 

21. I lii.s information was brought TO my arren- 
Lmu :u 1994 by one of die descendants 
Mubarak, who ill 1994 was rhu Lebanese per- 
manenc representative to tilt United Nations. 
For a biography of Muha*aka we Georg Grab 
Gesehicbte dor Christlisehen Ambheheti Literatur, 
lid. Ill (StLldi e Tcsri. Hiblindteca Apostolka 
Varic.ina. 1947-19 YTl, p. 3991'. Graf dues not 
men non The caralogue n but he docs Sty rbai 
Mubarak worked in 'lbscani and Laugh l Biblical 
srLsdies aL Pki, 

22. I ..iLiTcmiana, Or. 177, ItT 79f, 

23- He was OL'dairk-d in 155T See Louis S'keildlo, 
.S , J ., Mush rid. vo L 3 9 (1 9 21) . p , 139, and 
Rusmm, vol. 3, p- 27. 

24. Gerhard Endless, ftrtrwntrtsms-to hhim. Liatis. 
by Carole HilleubjaLld (Edinburgh and NY: 
Edinburgh University Press nUld Columbia Uni- 
vetsit)' Press, 1%R), p. 7. 

25- 9ee Sheiklio, Mdshrttj, vol. 19 (1921), p. 

144, 

26. Grab Cndftihie, pp. 309-33- 

27. Gugjiclmn Enrico SaStiui. Gierttslt Static# 
Deed Archied Tbsmisi, vol. 4 (l Ii6u}, pp. 257- 
30 L 

29. Fernanda Ascan-ll and Marco Menaro h Li 
Ttpogroftii del 1500 in jWfo (Florence: 1989). 
pp. 129-30. 


34 \\ Center (or Contemporary Arab Studies 




Rethinking the Roots of Modem Science 


2D. See Angelo Maria Bind ins, Dei Idineipi e 
Trayrrsii ddLl resl Bihlipteea Median LtlWffttdatUi 
{Florence: Edmoni Gonnclli, 1990), p. 74. 

30. See E-UOre LVlarcLicLL, Lett ere edit? e inedtte 
t/i Filippo Sdssettr ( Florence: Felice Ic Mourner, 
IE55), pp. 402-3, (This reference was brought 
ro my a [ten Lion by Giovanni Neridppi, Pnest- 
iic-m of Accademia della Crusca, July 1994-} 

31 - George Snliba, "A Sixteenth-Century Draw¬ 
ing of an Astrolabe Made by Khafif t l h lz jam 
Ali Lx 'Isa (l.830 A.[10." Nuncistj, Anmli di 
Starts dells Scltmza, vo I. ft (] 991}, pp. 109- ] 9. 

32, The curious part abouL this manuscript is 
lIllU all tilt laudatory references ro Prophet 
Muhammad that: form the usual endings of Ara¬ 
bic mnmzscriprs are crossed OuL hr re with a dif- 
IcrciU illk. My guess is that tJic censorship was 
probably done by the Patriarch himself in Oldcj 
tn prove his good repenmn.ee back CO ClinstLan- 
iiyor by Raimondi ro avoidcensonLip. But thaT 
is only a gUCSS n and I have no way of demon¬ 
strating that one way nr tLc n r her. 

33- Qn I.copoido dc Medici and Lcdiellenxis, 
see Mario Emilio Cosenza, Biographical .and flik- 
li&grttphkal Dictionary of the Italian Hitmanim 
and of the World ef Classical Scholarship it ? Italy 
I300-IS00{ Bosom: G.K. Hall and Co., 1962), 
pp. 2276 of vol. 3 oil Leopnldn and p. 4 nf voJ. 

1 on ELLhetlerisis. 

34. G. Levi ddlaVlda, lit re? l h c ti .■ Ha fh r ms trie n t * 
ddpiit ii.Osiccf JoTido del psnnaitrritti oriental! -delItf 
bib Ho teen Vatica??a (Vatican City: Blblloteca 
Apostniica Varicana. 1939 |Studa e Testi 92 ]), 
p. 6, n r 3. 

33- lbid. r p. 6, n. 4, 

36. Sec G. G a folio, Disiann rio HiogmflcQ 
IMuenate (Milan: Ulricn Hoopli, 1907], p. 719. 

37- Sec W F, Bynum, cl ai... Dictiaunry of the 


History ofSdcnee (Princeton: 1M nceron Lbl ivcr- 
sity Press, 1984), p. 50- 

3IT See Angelo de Gubemacis, /[StarrDux pour 
servir if I'histoirr ties etudes orientates ett Itatie 
(Paris: Ernest Lcnqux, 1876). p. iSfi. 

39. SwCL'd low and N’eugehauLT, Ms th emntirai .d/- 
trommy, p. 3 1. 

40. Snl.rini, Giormde Starteo, p. 293. n. 2. 

41. Saltiriij Gian ode Stories, p, 303, cod. JX. 

42. See Rcnaro Train], Hl I Fundi di manuscrim 
Arabs in Italia, 1 ' in Gil Stwdi Sal Virino Orient? 
in Italia dnl I$2] id 19/0 (Rome: IsiilUTO per 
rOrienre, (971). pp- 221-76, esp. p. 232. 

43. EndlOSs, Introduction to Islam. 

44. C li hernaris. Matdrtaux, pp. Ib2-B4i 
Is kxi n rfar, Dictionary at Scientific Biography, p, 
604; and Jacob BurckhiFdc,, The Qailization of 
the Rend it set nee in Italy (New York: Harper, 
I95S). p. 209. 

45. See Le Baron Victor Rosen, Remart] Urt sur 
let mdnwcrits orientanx de k Collet don Marsigli 
a Cologne (Rome: Imprimerie de Facademie 
roynlc dcs lyticei, 113 cl 3 J. p. 93 - 

46. Burckhardr, The Civilization if the Renais¬ 
sance, p. 209; and Cube Inads, Mate finny:, p, 
1S6-&7, 

47. George Salihs, ‘'Arabic Science in Renais- 
.vnnee France: Guillaume Postel and Arabic Plan¬ 
etary Theories,” (forthcoming), 

4R. Della Vida, Reemht, §x 307. 

49. Thomas Click, ~( cn fbc African^ in Dic¬ 
tionary of Seim t fit Biography, voL 9 (1974), p. 
190-’ 


Georgetown University// 35 








... . 4 . T ; . .... •.••• .. . 

The Center for Contemporahv Arab Studies, an integral part of the 
Edmund A. Walsh School of Foreign Service at Georgetown Univer¬ 
sity, was founded in 1975 to enlarge and enrich academic studies 
and scholarly research on the Arab world. CCAS is the only aca¬ 
demic institution in the United States devoted solely to the study of 
the Arab world, it administers a Master’s degree program in Arab 
Studies as well as graduate and undergraduate certificate programs. 

CCAS sponsors numerous public events, the highlight of which is an 
annual symposium on a topic of contemporary importance to the 
region, and an annual distinguished lecture in Arab Studies. The 
Center's Community Resource Service has assisted hundreds of 
secondary school teachers through twice annual workshops provid¬ 
ing information and instructional materials on the Arab world. 

The Center's publication program has published more than fifty books 
and papers on contemporary Issues in the Arab world. The CCAS 
Occasional Papers series consists of essays, research notes, and other 
items of interest to students, scholars, and friends of the Center. 
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